Effects of chronic beta-blockade on beta-receptors and adenylate cyclase activity in the canine heart.
To test the hypothesis that beta-receptors 'up-regulate' during chronic beta-blockade, myocardial beta-receptor density, affinity and functional sensitivity were examined in dogs before and after chronic beta-blockade. Membrane preparations from the left ventricle and right atrium were assayed for beta-receptors in 8 control dogs, and 8 dogs given oral nadolol (4 mg/kg) twice a day for 3 weeks. Beta-receptor density and affinity of membrane fractions were determined using 3H-dihydroalprenolol (0.5-20 nM), and Scatchard analysis. Beta-receptor densities after chronic beta-blockade were 419 +/- 28 (mean +/- SEM) and 436 +/- 47 fmol/mg protein in membranes from the left ventricle and right atrium respectively. These values were not significantly different from the left ventricle (412 +/- 25) or the right atrium (413 +/- 25) in control dogs. Beta-receptor affinities were 5.6 +/- 0.5 nM (left ventricle) and 8.5 +/- 1.1 nM (right atrium) after chronic beta-blockade, and not significantly different from control (6.9 +/- 0.7 nM, ventricle; 11.3 +/- 0.9 nM, atrium). Beta-receptor sensitivity was determined in membrane fractions from the left ventricle by analysis of the dose-response relationship between isoproterenol and the formation of c-AMP (pmol/min/mg protein). The concentration of isoproterenol that resulted in 50% of the maximal response was not significantly altered by chronic beta-blockade. Maximally stimulated adenylate cyclase with Gpp(NH)p or NaF was also unchanged by beta-blockade. These results suggest that in the canine heart, chronic beta-blockade does not lead to 'up-regulation' of beta-receptors nor catecholamine supersensitivity.